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Pathological gamblers (PG), because of their high level of stress, depression, and alcohol 
or nicotine consumption may be overexposed to coronary heart disease (CHD). To test this 
association, we assessed pathological gambling (DSM-IV-TR criteria and South Oaks Gambling 
Screen scale) among 73 patients hospitalized in cardiology for CHD and 61 in-patients from the 
same department hospitalized for a non-coronary disorder. We found six cases of PG (8.2%) 
and one case of problem gambling in the CHD group versus no case in the non-coronary group 
(p = 0.01). Pathological gambling was not associated to a higher level of alcohol or nicotine 
consumption neither to a higher level of sensation-seeking.
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Materials and Methods
subjects
All consecutive patients (73) hospitalized for a CHD in the depart-
ment of cardiology of Bichat hospital (Paris, France) were assessed 
by a psychiatrist (Candice Germain) and a psychologist (Charlotte 
Richoux-Benhaim or Anne Basquin). Controls (61 patients) were 
recruited at the same time in the same department of cardiology 
among patients who did not present CHD. Thirty were hospitalized 
for heart failure not induced by a CHD, 16 for valvulopathy, and 
15 for severe hypertension. Seventeen patients refused the assess-
ment (nine in the CHD group and eight in the control group). We 
did not pre-select a population of patients, either for the CHD or 
the control group.
instruMents
Data were collected between February and June 2009 from direct 
interviews. Before beginning the study, we tested the validity and 
the reliability of the questionnaire in 20 subjects. All parts of the 
questionnaire consisted of standardized scales previously validated 
(Saliou et al., 2005).
assessMent of probleM and pathological gaMbling
The South Oaks Gambling Screen (SOGS) evaluated gambling 
behavior (Lesieur and Blume, 1987) with 20 items on lifetime 
gambling and allowed for classification as non-gambler or recrea-
tional gambler, problem gambler or probable PG. We checked in 
addition the DSM-IV-R criteria for pathological gambling with a 
introduction
Pathological gamblers (PG) share many psychological character-
istics with coronary heart disease (CHD). They tend to increased 
dependence to alcohol and cocaine (Mutschler et al., 2010), 
higher levels of depression and anxiety, and experiment stress 
during and after gambling whatever they lose or win (Lejoyeux 
et al., 2002). Their hypothalamic–pituitary–adrenal axis is more 
activated and their salivary cortisol increases in response to gam-
bling stimuli (Franco et al., 2010). Another risk factor for CHD 
in PGs is smoking (Petry and Oncken, 2002) or second-hand 
smoke exposure (Shaffer et al., 1999). They suffer more often 
than controls from “stress,” fatigue, insomnia, respiratory ail-
ments, intestinal distress, headaches, high blood pressure, and 
cardiovascular diseases (Larimer et al., 2006). A previous study 
(NESARC) found a link between CHD and pathological gam-
bling. PGs were more likely than low-risk individuals to have 
been diagnosed with angina (OR = 2.35; 95% CI = 1.33–4.15; 
Morasco et al., 2006). The association is particularly frequent in 
the older patients, as the patients assessed in the present study 
(Pietrzak et al., 2007). Potenza et al. (2002) also suggested a link 
between casino gambling and cardiac arrest. We tried to confirm 
the hypothesis that PGs, because of their high level of stress, 
depression, alcohol and nicotine consumption, are more exposed 
to CHD. The aim of our study was to know if PGs have a higher 
risk of CHD. We compared for this purpose gambling activity 
among in-patients from a department of cardiology presenting 
or not CHD.
Edited by:
Alain Dervaux, Centre Hospitalier 
Sainte-Anne, France
Reviewed by:
Semion G. Kertzman, Tel Aviv 
University, Israel
Florence Thibaut, University of 
Medicine, France
Aviv Weinstein, Hebrew University 
Hospital, Israel
Fatima El Omari, Mohammed V 
University of Rabat, Arrazi University 
Hospital of Rabat-Salé, Morocco
*Correspondence:
Michel Lejoyeux, Department of 
Psychiatry, Hospital Bichat Claude 
Bernard, Assistance Publique – 
Hôpitaux de Paris, 75877 Paris CEDEX 
18, France. 
e-mail: michel.lejoyeux@bch.aphp.fr
Frontiers in Psychiatry | Impulsivity, Compulsivity and Behavioral Dyscontrol  March 2011 | Volume 2 | Article 11 | 2
Germain et al. Gambling and pathological heart disease
standardized interview previously used and validated (Lejoyeux 
et al., 1999). Patients were asked about their frequency of gambling 
in the last year and about the amount of money spent on gambling 
during their all life. We used a standardized questionnaire assessing 
the amount of money spent in gambling during all life (Lejoyeux 
et al., 1999).
alcohol and nicotine use and abuse disorders
All subjects answered the Cut – Annoyed, Guilty – Eye opener 
(CAGE) questionnaire on alcohol consumption (Ewing, 1984) and 
another questionnaire on the number of drinks of alcoholic bever-
age taken each day, the number of days per week in which drinking 
had occurred during the last month. A drink was defined as the 
amount of alcohol found in 300 ml of beer, 100 ml of wine, or 
25 ml of whisky. Cigaret smoking was studied with the Fagerström 
questionnaire (Fagerström and Schneider, 1989).
psychiatric state and sensation-seeking
Anxiety and depression were assessed with the General Health 
Questionnaire (Goldberg and Blackwell, 1970). Finally, patients 
filled in a French version of the Zuckerman Sensation-seeking scale 
(Zuckerman, 1999).
For all parameters we compared patients with or without CHD. 
For categorical data, differences were studied with the χ2-test and 
for continuous variables with the unpaired two-tailed Student’s 
t-tests. Statistical significance was determined at the 0.05 level 
of confidence.
results and discussion
Mean age was equivalent in the two groups: 64.8 years. We did not 
find difference between the two groups (CHD+ and CHD−) for 
education level, marital and work status, alcohol and nicotine con-
sumption. Scores at the CAGE, Fagerström, GHQ, and Zuckerman 
questionnaires were also equal. We found six cases of pathological 
gambling (8.2%) and one case of problem gambling in the CHD 
group versus no case in the non-coronary group (χ2 = 5.2, df = 1, 
p = 0.02). All the six gamblers with SOGS score equal or higher 
than five fulfilled the DSM-IV-R criteria for pathological gambling. 
Gamblers had bet 806 euros in their life versus 222 euros in non-
gamblers (t = 2.5, df = 132, p = 0.01). No patient with pathologi-
cal gambling received a treatment for gambling and none of the 
gamblers was treated with psychotropic drugs (Table 1).
Interpretation of our results is limited by the small number of 
patients included. This observation needs to be confirmed in a 
larger population. Another limitation of our work is that patients 
with CHD were compared with in-patients from the same depart-
ment of cardiology who were not “true controls.” Retrospective 
assessment of the amount of money spent in gambling during all 
life may be imprecise if patients do not remember all their gam-
bling experiences.
In spite of all its limitations, our study suggests an association 
between pathological gambling and CHD (9.6 vs 0% in the CHD 
group). Physiopathological hypothesis can be suggested to explain 
this association. Previous studies in gamblers reported increases in 
heart rate (Meyer et al., 2000) and higher levels of  noradrenergic 
Table 1 | Pathological and problem gambling among patients hospitalized in cardiology for a coronary heart disease (CHD).
Characteristics CHD (N = 73) Controls (N = 61) Statistics
 N % N % χ2 df p
Problem gamblers 1 1.3 0 0 0.84 1 0.359
Pathological gamblers 6 8.22 0 0 5.2 1 0.02
Problem + pathological gamblers 7 9.6 0 0 6.1 1 0.01
 Mean SD Mean SD t df p
SOGS scores 0.9 2.6 0.09 0.35 2.3 132 0.02
Money spent during the life in        
gambling (in euros) 969 2742 509 1881 0.9 132 0.34
Alcohol consumption 
 Drinks/day 1.3 1.5 1.6 2.3 −0.8 132 0.4
 Drinking days/week 3.2 3 2.7 3.1 0.9 132 0.3
 Acute alcohol intoxication/month 0.09 0.8 0.04 0.2 0.4 132 0.66
 CAGE score 0.7 1.1 0.6 1.1 0.4 132 0.64
Nicotine consumption 
 Cigarets/day 3.1 7.2 3.2 8.6 −0.07 132 0.93
 Day/week with cigaret 1.4 2.8 1.2 2.7 0.3 132 0.73
 Fagerström score 1.3 2.7 1.3 2.8 0.03 132 0.97
 General Health Questionnaire 3.3 3.1 3.4 3 −0.16 132 0.87
 Zuckerman scale general factor 13.6 7.4 12.7 6.1 0.7 132 0.44
 Disinhibition 2.5 2 2 1.6 1.5 132 0.11
 Danger-adventure seeking 4.1 2.9 3.9 3 0.3 132 0.7
 Experience seeking 4.6 2.1 4.4 2.1 0.5 132 0.55
 Boredom susceptibility 2.2 1.9 2.3 1.7 −0.16 132 0.86
Bold = statistically significant
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In clinical practice, our observation may incite to more system-
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of stress. These results also support assessing gambling behavior 
among CHD patients.
acknowledgMent
The study was reviewed and approved by the institutional review 
board of the department. All patients participated voluntarily in the 
study and provided written informed consent. To ensure confidential-
ity, all identifying data were removed and all records were kept locked.
metabolites (Roy et al., 1988). PGs also present higher level of anxi-
ety (Grant and Potenza, 2006). Other confounding risk factors such 
as tobacco use, lipid status, and hypertension may explain the asso-
ciation between gambling and CHD.
From another point of view, we did not find different levels of 
sensation-seeking in gamblers with or without CHD. Correlations 
have been observed between Type A behavior, cardiac reactivity, and 
the risk if CHD (Shahidi et al., 1991). No study, however, showed that 
a high level of sensation-seeking is associated with an increased risk 
of CHD. The question of sensation-seeking in-patients with patho-
logical gambling is also controversial, especially in French studies 
which did not find higher levels of sensation-seeking among PGs 
(Allcock and Grace, 1988; Coventry and Brown, 1993; Bonnaire 
et al., 2004, 2007; Saez-Abad and Bertolin-Guillen, 2008; Fortune 
